Functional hemidecortication by spreading depression or by focal epileptic discharge disrupts spatial memory in rats.
The importance of neocortex for the acquisition and retrieval of the water tank navigation task has been examined in 110 hooded rats. The animals were trained to swim to a small (10 cm in diameter) submersed platform 1 cm below the surface of a large pool (120 cm in diameter) of opaque water. In Experiment 1, naive rats with unilateral cortical spreading depression (SD) elicited by application of a filter paper soaked with 25% KC1 on one hemicortex were unable to find the platform during 1 min in about 50% of the 12 acquisition trials. The performance of functionally hemidecorticated rats did not improve after a single trial with the intact brain, but escape latencies were significantly shortened in rats given 2,6 or 60 pretraining trials with intact brain. Even in the overtrained rats escape latencies under unilateral SD were significantly longer (14 sec) than in intact rats after 12 acquisition trials (5 sec). In Experiment 2, development of an epileptic focus established by local penicillin application onto the exposed cortical surface was electrophysiologically monitored. Regular interictal discharge (0.2 to 0.5 Hz) disrupted acquisition of the navigation task and interfered to a lesser degree with performance in rats given 12 and 36 pretraining trials with the intact brain. The occipital foci were more disruptive than the frontoparietal ones. Performance recovered with cessation of the epileptic discharge. It is concluded that spatial memory mediating navigation in the water tank task requires coordinated activity of both cerebral hemispheres.